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 Items of project scope for the TPC option
WBS Task Name
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 Items of project scope for the TPC option
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 All sPHENIX detector systems require multi-stage R&D 
program:
 v1 prototype
 v2 prototype
 Pre-production prototype

 Much R&D on GEM-based detectors done via the eRD6 
program

 R&D should address “scaling issue” of large MPGD 
already at v1 level

 Propose to keep and use the v2 (v1?) field cage for the 
actual sPHENIX experiment

 v1 phase has received funds from SBU and LDRD  must 
be considered in MS Project file correctly
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 Perform tasks in parallel

⋱
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 MIE Project and Support Labor Cost Profile
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MIE funds
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 TPC Labor profile from resource-loaded schedule sorted by FY and job category/source

 BNL and SBU labor identified. “Other” refers to other collaborating institutions

 Students come from multiple sPHENIX institutions
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 TPC Labor profile from resource-loaded schedule sorted by FY and job category
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 Participating institutions
 Brookhaven National Lab - BNL

 Petersburg Nuclear Physics Institute - PNPI

 Stony Brook University - SBU

 Weizmann Institute of Science - WIS

 Vanderbilt University - Vanderbilt
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 Contributions
 BNL:

 BNL leads electronics effort

 Prior to module production  engaged in design and 
measurements of pad plane segmentation for optimizing detector 
performance

 During production  working with SBU for module insertion into 
TPC

 During production  working with SBU on mechanical, laser, gas, 
and cooling aspects

 PNPI:

 Prior to module production  work on theoretical calculations of 
new IBF strategies, working hand-in-hand with WIS efforts

 During production  build modules of one of three sizes
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 Contributions
 SBU:

 Prior to module production  engaged in software & field cage
 During production  working on module insertion into TPC
 During production  working with SBU on mechanical, laser, gas and cooling 

aspects
 L2/L3 management for TPC project

 WIS:
 Prior to module production  engaged in measurements of IBF to verify 

current and future design issues
 During production  build modules of one of three sizes

 Vanderbilt:
 Prior to module production  engaged in software & field cage
 During production  build modules of one of three sizes

 Module producing institutes need to be prepared with 
production capability (clean-room upgrades)



Production Plan

09/07/2016Klaus Dehmelt

16

 After prototyping phase→TPC production phase

 Propose to keep and use the v2 (v1?) field cage for 
the actual sPHENIX experiment

SBU/BNL

PNPI
Vanderbilt

WIS
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 Module production

TPC assembly

End plate

GEM-module
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 Module production
 Equal number of GEM-modules per radius

 Three different radii per end-plate

 Twelve GEM-modules per radius

 Total of 3 x 12 x 2 = 72 GEM-modules

 Each GEM-module will be produced at one of the 
three institutes for one of the three sizes 
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 Low to moderate risk items
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 Low to moderate risk items
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 Low to moderate risk items
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 TPC MIE and Support Labor Costs fully burdened with BNL Project rates as applicable, 
escalated, and 40% contingency applied across the board. BNL Labor rates where 

appropriate. Reductions for BNL LDRD and SBU funding were applied.
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 High impact items: GEM-foil production
 At present ONE reliable facility world-wide→CERN

 Handling: mitigation; make person available @ CERN 
exclusively for our production
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 High impact items: SAMPA chip failure
 Handling: accept

 ALICE and STAR shall be forced to mitigate the situation

 Otherwise: alternatives such as the sALTRO and DREAM chips 
must be considered
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 sPHENIX-TPC project well developed and on track

 Multi-stage R&D program started  first milestones 
achieved

 Detector R&D well progressed elsewhere

 Well understood project costs

 Responsibilities from institutions with well 
established experience record

 Risk items under control and mitigated
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 Tracking in sPHENIX  Two toughest constraints for the physics 
program

 Mass resolution sufficient to resolve Y-states

𝝈𝒎 < 𝟏𝟎𝟎
𝑴𝒆𝑽

𝒄𝟐
@𝒎 ≈ 𝟗

𝑮𝒆𝑽

𝒄𝟐
→ srf<250mm

 DCA Resolution sufficient for tagging heavy flavor secondary vertices
𝑐𝜏 𝐷 = 123 𝜇𝑚; 𝑐𝜏 𝐵 = 457 𝜇𝑚

𝝈𝑫𝑪𝑨 < 𝟏𝟎𝟎 𝝁𝒎

 Environmental constraints
 Central Au+Au multiplicity @ full RHIC

Energy

 Full RHIC-II Luminosity

 100 kHz raw, 15 kHz w/in vertex

 Requires gateless TPC
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l = 2110.0 mm (83.1 in)

OR = 780.0 mm (30.7 in)

IR = 200.0 mm (7.9 in)
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